Introduction {#S1}
============

Gambling growth over the past 20 years has placed gambling-related harms at the foreground of public health concerns for adults ([@B29]) and youth ([@B25]). Although gambling is a socially acceptable behavior ([@B16]), epidemiological research estimates that 0.2%--2.3% of adults in the general population meet the criteria for problem or pathological gambling ([@B13]). Gambling disorder has now been officially classed by the American Psychiatric Association (APA) as a behavioral addiction characterized by "persistent and recurrent maladaptive gambling behavior that disrupts personal, family, and/or vocational pursuits" (p. 586; [@B3]). Gambling disorder has been associated with significant health and psychosocial problems ([@B1]; [@B23]) as well as increased comorbidities with substance abuse disorder, anxiety, and mood disorder ([@B21]). Although much research has focused on problem and pathological gambling ([@B24]; [@B27]), less is known about the distribution of gambling-related harm among non-problem gamblers in general populations ([@B23]). Previous papers ([@B5]; [@B31]) have noted this, suggesting a shift of focus in gambling research from the measurement of discrete cases of pathological gambling to the broader challenge of evaluating exposure and harm associated with all levels of participation (not just problem gambling).

Recently, several forms of gambling severity (e.g., problem gambling, compulsive gambling, irresponsible gambling, gambling disorder, or pathological gambling) as well as frequency of gambling have also been referred to as "harmful gambling" ([@B1]). Abbott et al. ([@B1]) presented a comprehensive conceptual framework of harmful gambling that suggested a harm-based view in order to enable analysis of gambling impact. In this study, an adapted version of the DSM-IV pathological gambling criteria ([@B2]; [@B38]) was used to assess gambling harm. The term "gambling harm" is used throughout this manuscript to indicate all of the 10 items included in the adapted version of the DSM-IV pathological gambling criteria ([@B2]; [@B38]).

In the prevention field, two different (but not mutually exclusive) approaches can be considered: high-risk strategy and population strategy ([@B14]; [@B15]; [@B34]). High-risk strategies aim to reduce problems and consumption via targeted interventions in small groups of individuals, who are considered at high-risk. Alternatively, population strategies aim to decrease general consumption and overall problems via interventions focused on general populations. Consequently, population-approaches shift the population distribution of consumption and problems in a lower direction. For instance, most alcohol-related problems appear to occur in low to moderate drinkers, rather than heavy drinkers ([@B33]). This is known as the "prevention paradox" (PP) ([@B32]). Although heavy drinkers have a higher individual risk of adverse outcomes, low-risk drinkers account for most problems simply because of greater number of individuals within this group ([@B32]). The PP is also relevant for gambling because gambling can be conceptualized along a continuum, ranging from no gambling to occasional gambling to "at-risk" gambling, to problem gambling. Additionally, gambling harms can be considered along a severity continuum ranging from no harm through mild, substantial, to severe harm ([@B20]; [@B22]). Thus, it seems necessary to consider harms experienced at any level of gambling involvement, not only among individuals considered problem gamblers.

A previous Finnish population study reported most gambling-related harms were among the majority of low-risk gamblers, even though the individual risk of harm was highest among problem gamblers ([@B29]). This study was the first to lend support to the PP among gamblers. Consequently, the present study investigates whether the PP applies to gambling-related harm in another country (i.e., Great Britain) by examining distribution of gambling-related harm by the level of gambling severity and volume. Great Britain has one of the most diverse and accessible commercial gambling markets in the world. Since the introduction of the National Lottery in 1994 and the introduction of the 2005 Gambling Act, the country has markedly deregulated and liberalized gambling opportunities ([@B41]). In gambling (and problem gambling), it is important to adopt a broader perspective focusing on the role of other contextual factors including situational and structural characteristics ([@B18]; [@B25]; [@B30]). Previous Canadian ([@B10]; [@B11]) and Finnish ([@B29]) studies indicate that the odds of at least two gambling-related harms increase steadily with greater gambling frequency and expenditure.

This study's analyses expand upon the previous Finnish PP study. First, the volume of gambling grouping (i.e., time/expenditure) has a finer level of precision than the previous study (limited in its ability to discriminate degrees of risk due to use of the Problem Gambling Severity Index \[PGSI\]). As Blaszczynski, Ladouceur, Goulet, and Savard ([@B6]) argued, all gambling-related harms derive from individuals exceeding levels of discretionary disposable income and leisure time; thus, it is important to have a clear understanding toward the extent of harm consequent to participation in gambling, irrespective of pathological gambling "caseness" (i.e., those meeting diagnostic criteria). Second, the PP is applied to three different types of gambling-related harm: dependence harm, social harm, and possible dependence (i.e., "chasing losses"). Although the Finnish study focused largely on all gambling harms, this study, in accordance with previous works on PP and alcohol (e.g., [@B8]), examined the applicability of the PP to specific dependence, possible dependence, and social harm in the British population. For example, Caetano, Mills, Pinsky, Zaleski, and Laranjeira ([@B8]) found evidence of the PP for social- and dependence-related problems. More specifically, belligerence, police problems, accidents, health-related problems, problems with spouse, problems with other people, work-related problems, and financial problems were considered as social problems, whereas salience of drinking, needing to drink, increased tolerance, impaired control, withdrawal symptoms, and prolonged intoxication were considered as alcohol dependence-related problems. No previous studies have ever examined the applicability of the PP to three types of gambling harm in a general population.

Methods {#S2}
=======

Sample and data collection {#S2a}
--------------------------

Data were extracted from the 2010 British Gambling Prevalence Survey (BGPS) dataset that were collected by the National Centre for Social Research (NatCen). The sample was drawn at random from the Postcode Address File and stratified according to age, occupational status, and ethnic group. In total, 9,775 addresses were selected. Between November 2009 and May 2010, a computer-assisted self-interview was used to interview individuals aged 16 years and older from the British household population (for additional sampling design details, see [@B43]). The response rate was 47%, and the final dataset comprised 7,756 individuals. To ensure British population representativeness, data were weighted based on age, gender, and region. Table [1](#T1){ref-type="table"} summarizes characteristics of the study sample that contained slightly more women than men. This reflects Office of National Statistics (ONS) mid-2009 population estimates data, which show a slightly greater proportion of women than men (51% and 49%). In age distribution, women were more likely to be aged 75 years and over (10.2%; 7.5% men), also reflecting the ONS population estimates data.

###### 

Frequency counts (and percentage) of participants' characteristics by gender

  Sample characteristics                                     Total *n* = 7756 (100)[a](#T1-fn1){ref-type="table-fn"}   Males *n* = 3798 (49.0)[a](#T1-fn1){ref-type="table-fn"}   Females *n* = 3958 (51.0)[a](#T1-fn1){ref-type="table-fn"}   Chi-square test[b](#T1-fn1){ref-type="table-fn"}
  --------------------------------------------------------- --------------------------------------------------------- ---------------------------------------------------------- ------------------------------------------------------------ --------------------------------------------------
  Age (mean)                                                                          46.43                                                     45.58                                                       47.25                                                    ---
  Age group (*n* \[%\])                                                                                                                                                                                                                                       **10.3; Ф = .04**
   16--34                                                                          2401 (31.0)                               1224 (32.2)[a](#T1-fn1){ref-type="table-fn"}                1177 (29.7)[b](#T1-fn1){ref-type="table-fn"}         
   35--54                                                                          2709 (34.9)                               1341 (35.3)[a](#T1-fn1){ref-type="table-fn"}                1368 (34.6)[a](#T1-fn1){ref-type="table-fn"}         
   55+                                                                             2645 (34.1)                               1232 (32.4)[a](#T1-fn1){ref-type="table-fn"}                1413 (35.7)[b](#T1-fn1){ref-type="table-fn"}         
  12-month gambling (*n* \[%\])                                                                                                                                                                                                                               **53.1; Ф = .08**
   Did not gamble in the last 12 months (non-gamblers)                             2086 (26.9)                               931 (24.5)[a](#T1-fn1){ref-type="table-fn"}                 1155 (29.2)[b](#T1-fn1){ref-type="table-fn"}         
   Gambled less than once a month (non-regular gamblers)                           1508 (19.5)                               669 (17.6)[a](#T1-fn1){ref-type="table-fn"}                 839 (21.2)[b](#T1-fn1){ref-type="table-fn"}          
   Gambled monthly or more (regular gamblers)                                      4152 (53.6)                               2193 (57.8)[a](#T1-fn1){ref-type="table-fn"}                1959 (49.6)[b](#T1-fn1){ref-type="table-fn"}         
  Volume grouping of regular gamblers (*n* \[%\])                                                                                                                                                                                                             **94.0; Ф = .15**
   Non-high time and spend (regular gamblers)                                      3539 (85.3)                               1768 (80.7)[a](#T1-fn1){ref-type="table-fn"}                1771 (90.4)[b](#T1-fn1){ref-type="table-fn"}         
   High time only, High spend only (regular gamblers)                               354 (8.5)                                221 (10.1)[a](#T1-fn1){ref-type="table-fn"}                  133 (6.8)[b](#T1-fn1){ref-type="table-fn"}          
   High time and spend (regular gamblers)                                           258 (6.2)                                 203 (9.3)[a](#T1-fn1){ref-type="table-fn"}                  55 (2.8)[b](#T1-fn1){ref-type="table-fn"}           
  PGSI[c](#T1-fn1){ref-type="table-fn"} score (*n* \[%\])                                                                                                                                                                                                     **151.0; Ф = .14**
   Non-problem gamblers/non-gamblers                                               7122 (91.9)                               3342 (88.2)[a](#T1-fn1){ref-type="table-fn"}                3780 (95.6)[b](#T1-fn1){ref-type="table-fn"}         
   Low-risk gamblers                                                                429 (5.5)                                 294 (7.8)[a](#T1-fn1){ref-type="table-fn"}                  135 (3.4)[b](#T1-fn1){ref-type="table-fn"}          
   Moderate-risk gamblers                                                           138 (1.8)                                 107 (2.8)[a](#T1-fn1){ref-type="table-fn"}                  31 (0.8)[b](#T1-fn1){ref-type="table-fn"}           
   Problem gamblers                                                                 57 (0.7)                                  48 (1.3)[a](#T1-fn1){ref-type="table-fn"}                    9 (0.2)[b](#T1-fn1){ref-type="table-fn"}           

*Note.* Groups with different superscripts differ significantly from one another in post hoc tests.

Weighted %; Unweighted *n*. ^b^Bold figures indicate statistical significance at *p* level \<.001. ^c^Problem Gambling Severity Index ([@B12]).

Measures {#S2b}
--------

### Gambling-related harm in the previous year {#S2b1}

Gambling harm was assessed using an adapted version of the DSM-IV pathological gambling criteria ([@B2]; [@B38]) recorded in the 2010 BGPS ([@B43]). Ten gambling-related harms were assessed. One of the symptoms in the DSM-IV diagnostic criteria is chasing losses \[i.e., betting more money after losses in an attempt to "win back" the money lost ([@B3])\]. This often reflects an underlying gambling preoccupation accompanied by a misunderstanding of gambling outcomes and irrational beliefs about the likelihood of winning ([@B19]; [@B39]). However, while chasing losses is often found among problem gamblers, it is also known to occur within-session among non-problem gamblers ([@B40]; [@B42]). Therefore, in this study, chasing losses was categorized as a possible dependence harm. Elsewhere, five of the ten DSM-IV items relate to difficulties in controlling gambling (i.e., salience, increased tolerance, impaired control, withdrawal symptoms, mood modification) and, in this study, were categorized as dependence harms. The other four DSM-IV items include illegal acts, problems with spouse and/or other people, work-related problems, and financial problems. In this study, these are considered social harms. Participants were asked on a four-point scale (never/occasionally/fairly often/very often) whether they had experienced any specific type of problem due to gambling over the past year. To facilitate analysis and in order to provide more cases: (a) one item (chasing losses) was considered as a possible dependence harm; (b) four items were considered social harms; and (c) five items were considered dependence harms. Both sets of problems had a unifactor structure with acceptable reliability \[social: α = 0.74, 95% confidence interval (CI) = .73--.75; dependence: α = .75; 95% CI = .74--.76\]. Considering previous studies on the gambling-related harms ([@B10]; [@B29]), these summed scales were dichotomized. More specifically, responses were recoded to indicate either the presence (Yes =occasionally/fairly often/very often) or absence of harm (No = never). This definition (at least one type of problem/harm) is similar to that used by Caetano et al. ([@B8]).

A single harm may be considered as a liberal definition according to many experts. However, this lower threshold was used because several non-clinical studies of gambling pathology have also used a similar threshold of a single symptom (e.g., [@B7]; [@B36]; [@B37]). Petry, Blanco, Jin, and Grant ([@B28]) found that lowering the threshold (with three criteria, two criteria, and one criterion) resulted in even greater increases in the proportions of respondents classified with a gambling disorder. Indeed, past-year diagnosis increased to 0.60% (SE = .05%) with three criteria as the threshold, and to 1.22% (SE = .08%) with two criteria, and 2.95% (SE = .13%) with one criterion. Furthermore, [@B35], [@B36]) showed that the correlations between the same low-threshold definition of problem gambling and antisocial personality disorder (*r* = .35) and alcohol dependence (*r* = .30) were almost the same as the correlations with DSM-III-R pathological gambling disorder ([@B35], [@B36]). Consequently, these findings provide some justification for the more liberal definition (one or more gambling-related harms) that was used in the present study.

### Gambling frequency {#S2b2}

The survey included 16 gambling activities. Participants were asked whether they had participated in any during the past year. Participants reporting no gambling during the past year are referred to as "non-gamblers." Participants were further asked to indicate frequency of involvement (2+ days a week/once a week/once month, less than once a week/less than once a month). To take into account the total sample (including non-gamblers), a variable was created describing the gambling frequency within three categories: (a) did not gamble in the past year (non-gamblers); (b) gambled less than once a month (non-regular gamblers); and (c) gambled monthly or more (regular gamblers).

### Gamblers' classification {#S2b3}

According to a previous PP assessment of gambling harms ([@B29]), gamblers are composed of four groups using the PGSI. The previous year's prevalence of problem gamblers was examined for the total sample using the PGSI ([@B12]), a nine-item self-report instrument comprising items responded to on a four-point scale: (0 = never/1 = sometimes/2 = most of the time/3 = almost always). Total scores (range 0--27) were calculated (α = .90; 95% CI = .89--.91) with four categories identified: non-problem gambler (PGSI score = 0), low-risk gambler (PGSI score = 1--4), moderate-risk gambler (PGSI score = 5--7), and problem gambler (PGSI \> 7). Second, expanding on the previous PP assessment in gambling harms ([@B29]), gamblers comprised four groups according to gambling volume. According to Wood and Williams ([@B44]), measures of time and expenditure were included to serve as a proxy for gambling volume among regular gamblers. For each gambling activity undertaken, regular gamblers reported on how much money they usually spent monthly on a gambling activity (from "£1-£10 per month" to "£501 or more per month"). In addition, regular gamblers reported how much time they usually spent gambling in a typical day (from "\<30 min/day" to "8 hr or more per day"). Taking information from both measures together provided four subgroups of regular gamblers: "high time" regular gamblers (top 10% of regular gamblers who typically spent 7 hr+ a month gambling \[mean 31.0 hr/month gambling\]); "non-high time" regular gamblers (the other 90% of regular gamblers, who either did not spend any time gambling or generally spent 7 hr/month gambling \[mean 30 min/month\]); "high spend" regular gamblers (top 10% of regular gamblers, who spent an estimated £61.50+ per-month on gambling \[mean expenditure £209.92/month\]); and "non-high spend" regular gamblers (the remaining 90% of regular gamblers who spent less than this amount \[mean expenditure £14.82/month\]). A newly constructed variable investigated the combined effect of gambling time--gambling expenditure on self-reported problems. The following categories were created: (a) non-high time and spend regular gamblers; (b) high time only regular gamblers and high spend only regular gamblers; and (c) high time and spend regular gamblers.

### Demographic variables {#S2b4}

Individuals reported age and gender. Participants' gender was coded "1" for females and "2" for males. Age was grouped into three banded categories: 16--34 years/35--54 years/55+ years.

Statistical analyses {#S2c}
--------------------

Analyses were conducted on data weighted to correct for unequal probabilities of selection into the sample, and a post-stratification weight was applied to correct for non-response within participating households and adjust the sample to known population distributions on demographic variables (education, age, gender, and Government Office Region) matching the ONS 2009 mid-year population estimates. First, bivariate analyses were conducted to describe sample characteristics as well as the prevalence of gambling-related harms (overall and by age and gender) on the entire sample (not just the gamblers). Association between variables was tested using Pearson's chi-square test. Due to the large sample size, α of 0.001 was used and effect sizes are reported for all chi-square analyses. For chi-square, the phi (Ф) coefficient was used, where values between −0.3 and 0.3 are treated as trivial associations. Second, to examine whether the PP applies to the harms, the distribution of harms among different segments of problem gambling severity continuum and gambling volume among regular gamblers was calculated. Finally, the relationships among chasing losses (whether participants had experienced this in the previous year) and dependence/social harms (whether participants had experienced one or more gambling-related harms in the previous year) and the explanatory variables (e.g., age, gender, volume grouping) were further examined in logistic regression analyses. CIs were computed at the 95% level and explained variance was evaluated using Negelkerke *R*^2^, a pseudo-*R*^2^.

Ethics {#S2d}
------

Ethical principles were carried out in accordance with the Declaration of Helsinki. Ethical approval for the survey was given by NatCen's independent ethics review panel. All participants provided informed consent before participating in the study procedures.

Results {#S3}
=======

Sample characteristics {#S3a}
----------------------

Table [1](#T1){ref-type="table"} reports the gender characteristics of the sample. The majority (73%) had participated in gambling within the past year (75% of males and 71% of females). Males gambled significantly more frequently and spent larger amounts of money and time on gambling than females. The overall problem gambling prevalence rate for males and females was 0.7% (PGSI \> 7) and 0.9% (DSM-IV \> 3). Concerning the overlap between the problem gambling severity continuum and gambling volume among regular gamblers in the sample, two-thirds of problem gamblers (64.6%) were also high time and spend regular gamblers.

Prevalence of DSM-IV gambling-related harms {#S3b}
-------------------------------------------

Table [2](#T2){ref-type="table"} shows the prevalence of reported gambling-related harms (overall and by gender and age). The prevalence rates for past-year gambling harms were: (a) dependence harms (16.4%); (b) social harms (2.2%); and (c) chasing losses (7.9%). The prevalence of harm was higher in males than females and in younger age groups (16--34 years) than older age groups (35--54 years and 55+ years). Overall, 17.9% of participants (*n* = 1387) experienced at least one type of gambling-related harms in the previous year (24% of males, 13.0% of females, χ^2^~(1)~ = 147.8, *p* \< 0.001, Ф = .14).

###### 

Frequency counts and prevalence (%) of self-reported gambling-related harms by gender and age

                                                   One or more gambling-related harms   Possible dependence (chasing losses)  
  ----------------------------------------------- ------------------------------------ -------------------------------------- --------------------
  All, *n* (%)[c](#T2-fn1){ref-type="table-fn"}               1274 (16.4)                            171 (2.2)                     610 (7.9)
  Gender                                                                                                                      
   Male                                                        862 (22.7)                            134 (3.5)                     390 (10.3)
   Female                                                      412 (10.4)                             37 (0.9)                     220 (5.6)
  Statistics[d](#T2-fn1){ref-type="table-fn"}              **212.6; Ф = .16**                    **60.6; Ф = .09**             **59.0; Ф = .08**
  Age group                                                                                                                   
   16--34                                                      597 (24.9)                            102 (4.3)                     332 (13.9)
   35--54                                                      455 (16.8)                             54 (2.0)                     197 (7.3)
   55+                                                         222 (8.4)                              16 (0.6)                      81 (3.1)
  Statistics[d](#T2-fn1){ref-type="table-fn"}              **257.7; Ф = .18**                    **78.91; Ф = .10**            **203.5; Ф = .16**

Five of the ten DSM-IV items relate to difficulties in controlling gambling (salience, increased tolerance, impaired control, withdrawal symptoms, mood modification) and, in this study, were categorized as dependence harms. ^b^The other four DSM-IV items (illegal acts, problems with spouse and/or other people, work-related problems, and financial problems) are considered social harms. ^c^Weighted %; unweighted *n*. ^d^Bold figures indicate statistical significance at *p* level \<.001.

Table [3](#T3){ref-type="table"} reports the distribution of gambling harm for different segments of the problem gambling continuum. The results showed that the gambling-related harms distributed across low- to moderate-risk gamblers and were not limited to problem gamblers only. More specifically, results indicated that most low-risk gambler exhibited at least one dependence harm (62%) and a possible dependence harm (i.e., chasing losses, 56%). Regarding social harm, the distribution of self-reported social harms was relatively homogeneous in terms of gamblers' categories, although contribution of the two moderate-risk/problem groups was slightly higher (e.g., 38% for moderate-risk gamblers; 36% for problem gamblers; and 25% for low-risk gamblers).

###### 

Distribution of self-reported gambling-related harms by different segment of the Gambling Severity Index

  PGSI score                           One or more gambling-related harms (*n* \[%\])[a](#T3-fn1){ref-type="table-fn"}   Possible dependence (chasing losses)  
  ----------------------------------- --------------------------------------------------------------------------------- -------------------------------------- -------------
  Low-risk gambler (*n* = 430)                                           295 (62.1)                                                   35 (25.5)                 185 (56.2)
  Moderate-risk gambler (*n* = 138)                                      125 (26.3)                                                   52 (38.0)                  98 (29.8)
  Problem gambler (*n* = 57)                                              55 (11.6)                                                   50 (36.5)                  46 (14.0)
  Total                                                                  475 (100.0)                                                 137 (100.0)                329 (100.0)

Weighted %; unweighted *n*. ^b^Five of the ten DSM-IV items relate to difficulties in controlling gambling (salience, increased tolerance, impaired control, withdrawal symptoms, mood modification) and, in this study, were categorized as dependence harms. ^c^The other four DSM-IV items (illegal acts, problems with spouse and/or other people, work-related problems, and financial problems) are considered social harms.

For gambling volume, most gambling-related harms were reported by the majority of gamblers, who were non-high time and spend regular gamblers compared to high time and spend regular gamblers (see Table [4](#T4){ref-type="table"}). For example, of all participants reporting a dependence harm and possible dependence harm, more than half (65%--58%, respectively) were non-high time and spend gamblers compared to high time and spend regular gamblers.

###### 

Distribution of self-reported gambling-related harms by different segment of gambling volume

                                                 One or more gambling-related harms (*n* \[%\])[a](#T4-fn1){ref-type="table-fn"}   Possible dependence (chasing losses)  
  --------------------------------------------- --------------------------------------------------------------------------------- -------------------------------------- -------------
  Non-high time and spend (*n* = 3535)                                             693 (65.0)                                                   65 (41.2)                 309 (58.2)
  High time only, high spend only (*n* = 354)                                      184 (17.2)                                                   37 (23.4)                  98 (18.5)
  High time and spend (*n* = 258)                                                  190 (17.8)                                                   56 (35.4)                 124 (23.3)
  Total                                                                           1274 (100.0)                                                 171 (100.0)                610 (100.0)

Weighted %; unweighted *n*. ^b^Five of the ten DSM-IV items relate to difficulties in controlling gambling (salience, increased tolerance, impaired control, withdrawal symptoms, mood modification) and, in this study, were categorized as dependence harms. ^c^The other four DSM-IV items (illegal acts, problems with spouse and/or other people, work-related problems, and financial problems) are considered social harms.

Associations of gambling-related harm with demographic factors and gambling involvement patterns {#S3c}
------------------------------------------------------------------------------------------------

Table [5](#T5){ref-type="table"} shows the results of multiple logistic regressions. Males were significantly more likely than females to experience the dependence harms (odds ratio \[OR\] = 1.93; 95% CI = 1.65--2.27) and social harms (OR = 1.90; 95% CI = 1.28--2.83), while those in younger age groups (16--34 years old) were significantly more likely than those in older age groups (35--54 years and 55+ years) to experience dependence harms (OR = 4.69; 95% CI = 3.82--5.75), social harms (OR = 7.27; 95% CI = 4.11--12.88) and possible dependence (OR = 6.46; 95% CI = 4.87--8.57). The odds of reporting harm increased substantially with greater gambling volume. More specifically, a high volume of gambling (time and spend) was strongly associated with dependence harm (OR = 9.72; 95% CI = 7.16--13.18), social harm (OR = 10.63; 95% CI = 7.09--15.92) and possible dependence (OR = 8.41; 95% CI = 6.28--11.26).

###### 

Odds ratios (95% CI) for reporting gambling-related harms in relation to demographics and gambling volume

                                                           One or more gambling-related harms   Possible dependence (chasing losses)  
  ------------------------------------------------------- ------------------------------------ -------------------------------------- ------------------------
  Gender                                                                                                                              
   Female                                                                  1                                     1                               1
   Male                                                          **1.93 (1.65--2.27)**                 **1.90 (1.28--2.83)**             1.26 (1.03--1.55)
  Age group                                                                                                                           
   55+                                                                     1                                     1                               1
   35--54                                                        **2.21 (1.81--2.70)**                 **3.08 (1.69--5.62)**           **2.42 (1.81--3.25)**
   16--34                                                        **4.69 (3.82--5.75)**                 **7.27 (4.11--12.88)**          **6.46 (4.87--8.57)**
  Volume grouping of regular (monthly or more) gamblers                                                                               
   Non-high time and spend                                                 1                                     1                               1
   High time only, high spend only                               **4.17 (3.28--5.30)**                 **5.14 (3.34--7.92)**           **3.62 (2.75--4.76)**
   High time and spend                                           **9.72 (7.16--13.18)**               **10.63 (7.09--15.92)**          **8.41 (6.28--11.26)**
  Negelkerke *R*^2^                                                       0.25                                  0.23                            0.22

*Note.* Bold figures indicate statistical significance at *p* level \<.001.

Five of the ten DSM-IV items relate to difficulties in controlling gambling (salience, increased tolerance, impaired control, withdrawal symptoms, mood modification) and in this study were categorized as dependence harms. ^b^The other four DSM-IV items (illegal acts, problems with spouse and/or other people, work-related problems, and financial problems) are considered social harms.

Discussion {#S4}
==========

The application of PP, used extensively in the epidemiology of alcohol-related problems, also appears to have utility in the context of gambling. Thus, the PP appears to be present in Great Britain. Although the individual risk of gambling-related harm was highest among heavy gamblers (i.e., high time and expenditure), a higher proportion of those, who reported low- to moderate-gambling volume (who represent the majority of the population) had at least one gambling-related harm compared to high-volume gamblers (who represent the minority). This suggests that prevention of gambling might need to consider the population-approach to gambling harm (in addition to the more traditional high-risk approach).

There is limited possibility for comparison with other studies, because only one previous Finnish study has reported the extent and distribution of gambling harm on the population, although gambling-related harms in that study were assessed using the PGSI. The results of this study correspond well with the findings from the Finnish study ([@B29]). In both studies, gender and age were salient factors for harm experience. The prevalence of harms was higher in males than females and in younger age groups than older age groups. The likelihood of harm experience increased substantially with being a young male (aged 16--34 years). In addition, by problem gambling severity, the findings demonstrated that gambling-related harm is distributed across low- to moderate-risk gamblers, and not limited to just problem gamblers. More specifically, results indicated that most low-risk gamblers exhibited at least one dependence harm and chasing losses. In this regard, it is important to note that dependence harms -- not dependence diagnoses -- were analyzed (i.e., people were considered "problem" cases even if they exhibited one problem). Consequently, low-severity cases can make substantial contributions to at least one gambling-related harm. One difference from the Finnish study is that the present study provides information about other harms (e.g., illegal acts, problems with spouse, and/or other people, work-related problems), which were not considered in the Finnish study. These findings are consistent with general population data on PP and alcohol problems, which show that when taking into account the large size of these low-risk groups, the relatively isolated problem episodes seen among people at lower levels of severity add up quickly, contributing to a PP for dependence ([@B8]).

Despite dependence harms and chasing losses, the distribution of self-reported social harm was slightly higher on two moderate-risk/problem groups. There is no obvious reason why this may have been the case but may simply have been because individuals in these groups may have been in more stable relationships and/or in paid work and therefore endorsed these items more than those that were single and/or unemployed (as the latter cannot have relationship or job-related harms and problem gamblers may have already lost their jobs and/or their partners due to their gambling harms). Otherwise, the distribution of self-reported social harm was slightly higher among the majority of gamblers, who were non-high time and spend regular gamblers than high time and spend regular gamblers (who represent the minority). In this context, we determine that low gambling volume (gambling \<7 hr/month, spending less than £61.50/month), and not limited to just excessive gambling, may lead to adverse social and/or economic consequences such as relationship breakdown, job loss, and financial problem.

This study is the first to show how at least one gambling-related harm is reported by the majority of gamblers, who were non-high time and spend regular gamblers than high time and spend regular gamblers, even though the likelihood of experiencing harm increases substantially with more time and money spent-per-month on gambling ([@B10]; [@B29]). Moreover, this study also indicates that patterns of gambling participation (gambling volume as expressed by time and money spent gambling) -- not gambling severity alone -- have an important association with gambling-related harm in Great Britain (as elsewhere). This study's identification of low-risk thresholds based on time and money spent on gambling in the past month is preliminary (based on the 90/10 split of the sample), but the overall approach appears to have merit. In the absence of a conceptual rationale for establishing such a threshold, and considering that previous attempts have failed to arrive at an adequate index of gambling participation ([@B5]; [@B31]), we opted for an empirical approach that considered the top 10% of regular gamblers (as high-risk thresholds) and the other 90% of gamblers.

The analyses on the PP in Great Britain showed that gambling-related harms were reported even among those that spent little time gambling (i.e., those who generally spent \<7 hr a month gambling -- a mean of 30 min/month) and among those that spent little money gambling (i.e., those who spent less than £61.50 -- mean expenditure £14.82/month). Therefore, this study suggests that general gambling control policies directed at lowering time and money spend on gambling in the population (such as taxation and gambling availability control) appear warranted. Analogous to alcohol, single binge-gambling episodes may lead to serious consequences given the absence of any restraint on involvement beyond access to money and fatigue ([@B17]).

Based on Blaszczynski ([@B5]) and Rodgers et al. ([@B31]), this study posits that delineating the broad range of social, personal, and economic harms consequent to gambling across all levels of participation allows researchers in the gambling studies field to gain deeper insights, not only into gambling impact but public health resources and rehabilitation programs required to minimize harm and its specific types. It will enable researchers to determine the extent to which gambling exacerbates directly and indirectly on other interpersonal and psychological dysfunctions and health-related harm, and vice versa.

Strengths and limitations {#S4a}
-------------------------

This study's findings should be understood in the context of the limitations. First, as a cross-sectional survey, there is a range of potential biases that could influence results. Overall response rate was relatively low (47%), meaning more people did not participate than those who did. Since the problem with decreasing response rates in surveys, the response rate of 47% obtained in the current study is considered as acceptable ([@B26]). Second, assessment of gambling-related harm was not completely satisfactory. The picture of gambling harm was arguably insufficient as the modified version of the DSM-IV gambling items only covered only a few domains where harm occurs. In addition, the sum of gambling harms may not be an appropriate proxy for problem gambling severity. The distribution of the "count" of gambling-related harms needs investigation in future studies. It would be also interesting to examine the PP with a less liberal criterion of two or more gambling-related harms. Third, data were self-report and subject to standard limitations (e.g., memory recall biases, social desirability, etc.). Fourth, although the overall sample size was large, the base sizes for some regular gambler subgroups were small. However, the categorization attempt of regular gamblers by gambling volume (time/money spent) is a valuable benchmark, and further development of measures of gambling participation will be developed ([@B31]). Consequently, the subgroups presented in this study are not definitive. It is plausible further subgroups exist and other analytical techniques could perhaps be used to examine this (e.g., mediums of gambling access [@B9]). However, one advantage of the BGPS 2010 dataset is that there is information on time spent. Previous studies ([@B10]; [@B29]) did not collect such information.

These limitations notwithstanding, two primary conclusions from this analysis can be drawn. First, the PP is a promising way of examining gambling-related harm. In addition to high-risk approaches, population-approaches for preventing gambling harm appear crucial and could shift the population distribution of gambling harm downward. Second, development of "low-risk" gambling limits based on gambling volume appears feasible ([@B4]). It should be noted that the limits proposed here are not intended to be final or definitive in any way. The low-risk limits proposed are tentative and are intended to serve as working guidelines for researchers, clinicians, and policy makers to examine for further research and consideration.
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